Metabolic, hemodynamic, and cardiac effects of captopril in young, spontaneously hypertensive rats.
Spontaneously hypertensive rats (SHR) demonstrate elevated blood pressure, cardiac hypertrophy, glucose intolerance, and insulin resistance compared with age-matched Wistar-Kyoto rats (WKY). We investigated concurrent effects of captopril on blood pressure, cardiac mass, myocardial enzyme activities, glucose tolerance, and insulin action in young male SHR. At 10 weeks of age, SHR were randomized into two groups, one receiving distilled water, the other a captopril solution (50 mg/kg body weight/day). We also examined age-matched WKY receiving distilled water. Blood pressure was measured by tail-cuff during the 4-week treatment period and oral glucose tolerance was tested at the end of treatment. Hearts were weighed and ventricular tissue was assayed for activities of 3-hydroxyacyl-CoA dehydrogenase, citrate synthase, and hexokinase. Growth rates were similar between captopril-treated and control SHR, but less than those of WKY. Captopril reduced blood pressure (134 +/- 8 v 177 +/- 8 mm Hg, P < .05) and left ventricular mass (-18%, P < .05) in SHR. Cardiac enzyme activities also changed with captopril treatment, reflecting an increased capacity for beta-oxidation of fatty acids and reduced potential for glucose phosphorylation in the left ventricle of SHR. Serum concentrations of glucose, insulin, and free fatty acids after a brief fast and in response to oral glucose were not different after captopril treatment, suggesting no improvement in insulin action or glucose tolerance. In summary, treatment of young male SHR with captopril reduces blood pressure and cardiac mass, and promotes a small but significant increase in cardiac capacity for oxidation of fatty acids and reduction of glucose phosphorylation. In contrast, metabolic effects of captopril on oral glucose tolerance and insulin action were not evident.